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Recent Advances in Biodegradative Mechanism of Polycyclic
Aromatic Hydrocarbons by Aerobic Bacteria
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Abstract: Polycyclic aromatic hydrocarbons (PAHs), which consist of two or more fused aromatic rings, are
ubiquitous pollutants in the environment, and are of concern because of their toxic and carcinogenic
potential. In nature, the aerobic bacterial bio-treatment of contamination with PAHs is of the major route. It
is obvious that the degraders are more useful for the bioremediation of contaminated environments and may
be potentially used in a wide of application. Therefore, many researchers have been focusing on the
biodegradations of PAHs by various aerobic bacteria. In the last two decades, the mechanism of degradation
in bacteria capable of aero-biotic utilizing PAHs has been well investigated in genetic studies such as
diversities of genes of PAHs metabolism, the genes which participate directly in PAHs metabolism and the
genetics mechanism of bacterial population and so on. In brief, most of PAH-catabolic genes are classed into
two groups according to their identity. One group is called “the nah-like genes”, the other group, i.e. “the
nah-unlike genes” is different from the nah-like genes. The different molecular genetics mechanisms of
bacterial population adapted to PAH compound will be dealt with in three groups: (i) point mutations, (ii)
gene transfer, and (iii) DNA rearrangements and absentation. In this review, some genetic knowledge about
aerobic bacteria with the mechanism for the degradation of PAHs is summarized.

Keywords: Polycyclic aromatic hydrocarbons, Biodegradation, Genes of PAHs metabolism

HEEWmAB: (No0.30700023); “973 ” (No. 2004CB418506);

(No. 20060400069)
*BIFEE: Tel: 010-62772137; IX : wanghui@tsinghua.edu.cn © PEMZFRMENARMATIKSHIES htto://journals. im. ac. cn
WS B 2007-06-14; #F HHER: 2007-07-24



415

(Polycyclic aromatic hydrocarbons,

PAHs)
PAHs
PAHs
PAHs R
PAHs PAHs
s PAHs
) PAHs,
[1-3]
PAHs )
PAHs
5 PAHS
PAHs [4-6] PAHSs
PAHs PAHs
PAHs ,
PAHs
1 PAHSs Fff5 A iy 2 pE
, PAHs 1
, nah 20
s nahAaAbAcAdBFCED
nahGTHINLOMKJ nahR (4
PAHs nah
s ( 1 (D) nah ”
nahAaAbAcAdBFCEDGTHINLOMKJR
ndoABC doxAbAcAdEFGHIJ  pahAaAbAcAdB-
CDEF
(Pseudomonas spp. ),
, 90%
2)« nah ”: nagAaGHAbAcAdBF
phnFECDAcAdB  nardadbB nidABCD nidDBA
phdABCD ,
PAHs PAHs

, (
Rieske ) , o3
B3 , O3 nahAc nagAc pahAc
phnAc nidA nard phtAl , 1
Rieske [2Fe-2S] 1 Fe(II)
, Jakoncic
CHY-1  (Sphingomonas sp.) [a]
PAHs, o3
o171 , 03 PAHSs
(18] , PAHs
PAHs S
o3 PCR
s PAHs
PAHs 9 Ni
Chadhain Rieske ,
PCR PCR 1
78bp
’ [20] ,
PAHs
, PAHs ,
PAHs
PAHs
PAHs
, NAH7 nahR
s NahR PAHs
, DNA
NahR s
RNA ,

[18] U2  (Ralstonia
sp.) nag (Pseudomonas
putida)G7 nah ,

nagR , NagR
NahR  LysR- (LTTR)
211 Jeon CJ2  (Polaromonas
sp.) 1 nagR?2 ,
s MarR-

E)

© FERZERMEDHARFATIKSHELL http://journals. im. ac. cn

http://journals.im.ac.cn/wswxtbcn



416 wehGEHR 2008, Vol.35, No.3

* 1 PAHsPEMREREBZHME

Table 1 The genetic diversity of PAHs-degrading

Strain Location Substrate Genetic type Reference
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Fig. 1  Origin of pah genes cluster by mosaic pattern between nah genes cluster and dox genes cluster
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